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Description 

Ja f ^ mi-elv ...^..K.^ ili fH I I , 

Tile invention reiataa «-« 
cUrectional valve accor^e llu.^ ^^^^tely variable 

oroanca with the preai^le of claim i. 

Proportionally variable direct lr.T,^i 
can be ueed, for example, a^pixor ^ 

control Of v^ive .u^ -ta^ea or a! ""f " '^^^^ ^^^^^ 

element in hy«araulic drives it ^ independent control 

tHe pr««eure pipe^ to thTL! ^^^^"^ this case that 

free manner, o^e fact^hltTT T °" * 

maintain a load at ^ « ^ leakage free permits to 

b. auarantwd .olelv 7 l««ka3. occur, 

slide cannot be excluded. ""^^'^ential faces of the valve 

tt m po.iti<m uami ' « pipe and 

— «d a propo.tio=a..x vaxia^l. L«cuLx 
^et„^„ - -.a„, ^ co^.„..r^ t 




Closed by a valve slide m 

-.ve cone r« "„t<.ir:::r"- * 

•""JW. in the valve cone a oi^T * 

P«Bt«„.a counter to a pitot . »^ !• 

t-.age to the ai.o,«,/^.": 

«» valve sliae la actuat^ «-»-3«.«t. 
«lth the valve .ii<je tiret Tl^. * i«eraoting 

o« .t. valve .eat eo'^^t iV'p^.^'? '^'"^ ^ 
<*• .tot. valve ia oonpenaated wiT^ *** ''^^ '"^ 
»»lve alia. ^ o/th. tiL. """^ 

largely maintained becauaflV compensation 
orifice in the valve aliat^ iLt'^tlT'' ^""'^ 
J-if ted off ita seat can be 

It ia a drawback in the 

.-ditionallj. provided^top vA *.acrihed above that 
in ^^t^ v^ea conelderabl, 

constructional apace the valve «aar^ the 

to J:^'ir^^,:^ zz.t^''"^ ^ ^= 

P«-it. a l«*a9e.£re. a^tr^J^i «"«ional valve «^ch 
aiaohara, port .Ith a «i^ "^^^ via-a-vis a 

aevioea. * "f'imm e:,«naiture in terma of 

Thia object la achieved bv a» 
•Urectional valv. ™_ , . ny an infinitely variable 

compriains the feature, of claim l. 



accordance with tii^ 
variable directional valve includTrae"; '^^'^^-^V 
cloa^ff coae of the ^^^^ slide 7^ * . ^ """""^^ " 

vaxve aeat and che connection frol tL 1\™ "^^""^ * 
la controlled to be opened via T.l^. '^iacharge 
solution according to the inve^.f ^ 
valve seat i. prLide^in ^ t:!! ^ ^"^^ ^^^"^ 

pilot control valve body whieh ^o / closing cone. A 

which ia adapted to be lifted off 
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" ' isSi 

«»e pilot control valve 

— ^<:^vz 

According to tA« 
In the seat elide of th, oi^t , i« integrated 

•top valve «^ „ a prcportfo^ ^4^""°" '■"th a. a 

™lve eeat for ^npe^.ati^^*'^''^ °" P"=t control 
^Wal poei,i„ Of ^^"^ °' "at elide in 

^<U«d to open tlM Pilot control T • 'li"** i« 

subst«tial differ«^. Z ^' «*«e«.t. a 

" M. beoauee with thi. Iw, '"=<'=-41"S to DS „« 

control device th. valve «iJr ;i"°° '""^ "^^n^ th, pii« 
^"^y a diecharse =«e7-.."tln '° «> t^t 

the di«ctional contr;i'::^^" to he op.^' 

"» -«t elide after . pr,^!!^ ' ^'■^^^ =l»uld«r 7t 

Blxde i. then driven t^'^^ »= that the eeat 

• «n.e^,. directi^'i c ' "^'"^ ae 
- .tro^ ^ P"«^\::r'^J«^'-«cn depende 

«»t.n=e from the cloeing co«^f^^ '^'"^ at a 

" «cl.l bore Which 13 etZld at an end portion and 

"^v. seat in the area Of =<»<:»1 
«at eli,,. ^ ^ dir^ct.^r^^trr* T"' 
discharse cro,...ection i. ^L, J " the 
*or,«d hK the control notch.. ~nt«.l edj. 
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furthermore it la n^^^^-. 

•driving shouiaer i. fox^ed at T^^rl^^T ^ embodying the 
radial shoulder of the r^llr^t ^^'">P^i-^^^ distance from a 

Mulder ahuts J ^^-^ ^^^"^ 

<ilapaace«ent of the pilot cc^tli i ^^'^^ 
«eat Slide is ^^^^^ ^^-^ ^ so that then the 

la the directional conf-wsi 
displacement of the seat suiT" . t"^ ^^tion the axial 
* control sprl^, t ^^^^^""-'^ ^i««t the force 

Predetennined sZ^'J^^ ^^^^^^ -^^^ only after a 

In addition to th^ , 

, lower spri„, «t,^r^^ L"''^ '^'"^ 

mto th.ir initial position. Pre.tr.„«I 
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Hereinafter a preferred mmy^< 
be explained in detail ^^JT^"^'' invention win 

by way Of schematic drawing, in which: 



Figure 1 shows a partialis 
infinitely variable dlrec^i , ""'^ "^^^ « 

according to the InvJtl^' ""^'^^ '^^^ 

Figure 2 shows a 8eot:^<^« 

Figure 3 shows the dire^-f-*^ ■• 
« cp«^ pil.t control val^aX' °' "'^ ' '"'^"^ 

Figure 5 shows the directional 
directional control v^lve f^ti^ aJT ' ^ 

varla^^n!r.ct!Ll ^^'^''^''^ ^ the infinitely 

Figure 1 shows a parti;,! 
variable directional valvrri*cl T ^ infinitely 

discharge port it is aL . ^ *° '^^^ Port 2 and a 
connected to a cons^'U ^d '"^^^ ^ ' ^« 

wh.le the discharge port 4 la tLectr/tr^""' 
i^e. The directional valve 1^1° ^««ervolr or the 
includes a valve liner 6 at whl^s X "^"^^^^^ ^-^9n ^ 
fomied and in the bore e of whll a ^' * 

in an axlaiiy movable manir^^ ! slide lo is guided 

^ -ans Of a proport^r ™a^ wh " '^^^^^^ 
"agnet m the r^resented e»bodiZt ^ ^^^''^^^ 

12 is screwed to the valve P^^P^^^tW n^g^et 

directional valve i will ^ ^fln , 

representation in Figure 2, ^ ^^''^ «>f the enlarged 



Sefte-5- 



Bom* ReawiBi AO. 8hiWm,ft 



rbB bore 8 of the valve liner s i^ 
radial direction to a c« T extended In the 

chanopar le and an inlet^ k"^^ ^ overflow 

Chafer .4 opens intt^L t^^^Tri " ' ^'^^"^^ 
designed as a bore eta^^ ""^^^^ discharge port 4 

- i^uet portT liirisrde^^n^f " 

seat 22 is formed at a bridge 20 of , 

^ overflow Chamber X6 ^ thl ^iir^ ' 

overflow chancer 16 is separated L^Jr 

14 by a cont«,l bridge ^^'^^^^ c^^r 

together with the seat^lidt lo d^ri^^i"^- ''""'^ ^ 
hereinafter, confines the diV.H 

directional cont„l^,.rL^;,t^^- ^" ^^^^ 

radiaTs'i^er ae'^f^L!'^; ''"'"^^^ -^-'^^ a 
inlet ch.™*^', direction vis-t -vis the 

Chamber 18 — lected at the left to the inlet 

bore 8. «rc»»f««u:iaa t«e ot th. 

At a di.tMce fxm tlu suldiiiB coll., ... 
10 inclua,, a control collar « «^cl, lt^7 '"'^ 
Initial poaition. app.oxl™«lv ^ ■*« 

T>» control collar^rrr- the ar.. o£ th. brldg, 24. 

toward t.» -i.=hi:;.'iirrwijtr """^ -''•^ " 

tcr^d. said control <.d« 40 ?/ " 
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connoction is opened only after 

the seat alide^ ^^^^ ^ ^^'^i*! «t«*e of 



In tlie area of the left end portion «f «-k 
a Closing cone 42 is nro^^ Portion of the seat slide lo 
3 w«c «z 13 provided which in the ln-f«-^*i ^ . 
supported with its conical surf aoe ^ Position 
that the latter is dosed. ^ "^^'^^ ""'^ ^2 so 

^i.. for^d. ^is 4..TnVt;i.^;^^^^ " 
having an annular groove at iL ^7^^** ^'^'^^ * ^^W^t 50 

The tappet so is guided with ar. 

Figure 1. T,« tappet so i^cludiT^ »i"r "ff^ 

cone 58 aad the an..- ■ ' control valve 

initial p«it^ ^ Hr^X' rY^^'^ 

PO.itio„ the Pilot cc^T^^"^,:*;."^ 

Pilot control valve op^H. i. , '"^"'^ " 

the seat elide m flx^ , °!»nins in the front faca M of 

-li-e 10. sail ^.1 " °' "-t 

the a«.t .li<u 10 ^ ri^inT °' 
the ,..e .li<.e 10 in .^a^he" "'Z 
the control collar 3S Jacket " 
'*ich the axial "re « 70 are provided through 

bore <8 i. connected to the overflow chanter 
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According to the above-described statements in th 
initial position of the directional valve llZ^ 
invention no current ie euDDli JT« T according to the 

- .c that ^e Pilot ll^TTl.^^^ !:1:TT1 "^"^^^ 
pilot control valve seat 6G Th! i 

tbe valve seat 22 J^ X ^ ^'^"^ " ^« ^^^^ ^ 

connec.iL^^:L^^l:r:r.rr " ^^^^ <=-«lXed the 
ch^er 1. to be cWd r^^arrUlTi^: 
ie applied to the inlet port 2 , Pressure 

leakage-free toward the re^^/j °" 
(Closing cone 42/valve s"tT ^ ^"""^ 

56/pilot control valve seaHe, rh! , 

jr w« torce of the tracking spring 64. 
For reducing the load i » fr,-^ ^ 
•*«ela th. current i»t««l^ i!, I ~9«t, 
pilot control valve SMt- «<: j ^ . 

to the « against the force corresponding 

to the load pressure. The magnetic force has to be select 
such that the Pilot cont«,l cone 56 can be x^Ii^iy .Htld 
Off even in the case of the .axinn^ effective loan«3a^^s 
for instance amounting to 450 Pressure, 
directional . valve 1 Jith t^^ . \ ^^^^b the 

opened. control device being 

When the pilot control valve cone Sfi H« 1*.. ^ 
that th. load praa^ applied to the front f ,~ of th! 

.idT of^. t r ^' 'Wll.a to th. rear 

.ide Of ti. closing con. 42. A. on. o«. take from Flgur. 3 



the diameter of the valve seat 22 i« , 

Of the guiding collar 34 i * II tt ^ diao^ter 

10 Which is guided in bTre 8 T ^^^^^^ 

displacement a comparativelv ^'^^ 
1» Introduction o£ lo«,( 

=t t^e <U«ctionJ ot u« 

P«««. into th. cvaraoK ota^r « load 

agalnat cto drlvta, angular 5, 

that sub,e,v»ntly u» seat .ua! To , . <to9 4« ao 

SO and is liftea oM It, tit '^^'^ 

«0. This flrat atroka of T ^ «»"=«>1 aasa 

-"W any furt^r^,:!,."" " " P««o^d 

"agnat. • ^ <=<^"nt: at tte proportlcml 

After a predetemiinad .trok. 
»lth a rtioulder 72 a,ai=.t t^^i ' ""^'''^ *^ « abuts 

tha fore. o£ tha cc^atT^^^tl^ '° ^'"'^ "^-^ 

aeat 22. Tbm ooonactloB fr^T?.. valva 

^-Ha.^ ^ 1/™ or:r"r " - - 

Mctant controlled to b. t ' » nagllglbl, 

»a .rc. o. t^: o— 5;C3,T;r.i-^ - 
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retainer 32 ao« Lfic. "^^"^ '""^^"^ 

control valv« fm«:tion. '"«'<="°n.l 

la onter to initiate tlie directi™.! 
runotioo tJ« current inten,ity at ^ , "^""'^ 

to be ,nru»r la=re.s«,TtLt ^ "agnet ha, 

XO =a„ be agaH..^ ^r«TL" "'^ 

30. This operating condltloTc^^ctrfJf ""^'^ 
tunctlc«, ie ahown l„ 't^"!!^!^^ ""'-l valve 



^-tlon, 1, Shown inTl^:::! xnZ cf' '"^^ 
axial Oiaplace^^nt o( ^ ^--<^ 
retainer 32 Ittt, oM tx- ' '"^ve .prins 

*"ia Pir the radial shoulder 3« ... , 
liner < .nd, siimltaneously , di-JlT '^^'^ 
controlled to be .^^neT^.' 1. C"a,.seoti„. is 

control notches 3« ""'"^ -Ose « and the 

'^^'^'^^s or the control miim^ 

pressure riuid i, .^^^^ ncTotf^iiL, * " 
2. the Inlet chamber 18 «,= «5>«ugh th« inlet port 

overflow ch«^r« tL, «• 
between the cental 2TZ t^'"^' =ross-section 

the discharge chamber wild trTL. T"°^ " '<> 

port . to the reaervlir ^ 0^,1 *" ^-^'^rg- 

from the valve seat l2 ^ ft: ^!:^^ " "^"^ 
inflnence on the «ow o. preset * --S".!!.!. 

directional valve i accoJlT f " ^^^^ 'mis- 

behavior which,lo a imreution has a flow 

loadpres.ure 3™:!: T^^' ^^^^^^^^ the 

di-ction o. ™.ve^, p^dettLi^eT h^Th! 
-9net X, in the closing <Urection, tlHrr. 
cross-section controlled to h« «^ L J-nerezjy the discharge 
33 being reduce, so tat ^L^^l^ ^ ™^ ™« 
approximately equal Index,^^, discharge quantity remains 
qual independently o« the load pressure, -rbi.^ 
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keeping the volxana fio,„ „ 

•uffialeot. «<=«»oy to b. «chlev«l 1, 

returning the <Jireceitm,i 

racial shouKtar 2, '""-^ "«^r „ „ 

«»t ss Is olo.e<l by the ..t^^T ^' ^ val« 
S. a^ ^ «ejr.f^i°\:°t"^ -"v, cone 3.. ^ 
initial poeitW by «^ tbeir 

^ crackxng spring 64. 

directional valve is represent^ in^- ^^^'^ described 

"agnetic force being rfprea^^^ If'^" ^^^^--d 
tappet 50. in che initial ZT^T °f tbe 

Closed, tba tappet ^o is'^rt^:!/^ directional valve i, 
^ing opening the pilot control "^'"^ 
control valve cone 56 ia i^ti^?""' '''^"^ the pilot 

cental valve «eat e., 4e ^e^t t^d '''^ ^^^^^ 
-xtial position, depending on ^'^'^ ^^^^ ^ its 

corresponding „,ini„nun force has I'^^J''^'^^^ applied, a 
proportional magnet to cauae .^^^ the 

tappet 50. "lis magnetic fo"e i!^: "^"^^ ''^-^te of the 
load pressure applied. ^^erefo^ ^T'"' 
cl^racteristic curves for pl^Ti ''^^^ « the 

are 3hown. After a predL . Pressures of this type 

engaging dog 4. abut3 wiTtr '"'"^^ ^^-'^e «1 

spring retainer 3. so ^t f^tf "^"^^ 

tappet 50 and thus th^ " ""'^'^^^ displacement Of the 

" ia only po,.it,, l^i" i""""' °' 
" -ay, after the .trek. '^t ia 

ao Chat the .eat .^^"^n. ai'T " 

10 i» displaced counter to 
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the force of the control spring 30. Tt.^ et«,]ce of the tappet 
50 and thue of the seat slide lo is substantially 
proportxonal to the maonetic fr^T-n^ v ^^^^ 
valve function. ? in thxs directional 

If, at the beginning of the opening operation, a force 
Fl ie chosen already, the pilot control device can also be 
PP^ed with the possible load pressure of. for 

instance, 450 bars. ' ™ 



Dxsdosed ia an infinitely variable directional valve 
comprising a seat slide on which a valve cone is formed which 
xs prestressed counter to a valve seat in the initial 
posxtion Of the directional valve. The directional valve is 
configured with a pilot control device v^erefore a pilot 
control valve seat which Interacts with a pilot control valve 
cone xs provided inside the closing cone. 
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Of x^ference numerals. 



valve 

<li8charge port 
valve Haer 
bore 

oeat slide 
proportional magnet 
diecliarje chamber 
overflow chamber 
inlet chamber 
bridge 
valve seat 
control bridge 
spring chamber 
radial shoulder 
control spring- 
valve spring retainer 
aruiding collar 
control collar 
control notches 
contarol edge 
closing coos 
*♦ front face 

engaging dog 
<*og recees 
tappet 

annular shoulder 
annular shoulder 
pilot control valve cone 
driving shoulder 
armature 
pole tube 
fcracJcing spring 
pilot control valve seat 
axisLl bore 



2 
4 
6 
8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 



46 
50 
52 
54 

56 

58 

60 



64 
66 
68 
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